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1.

2.

Section 6.2.7. Import & Export: Removed a figuréarmake it consistent with the
export functionality in EDMS, which only has 2 stdpstead of three.

Section 6.4.2.1. Weather Data Requirements: ExphseetiondJse Annual Averages
andUse Hourly Meteorological Datto provide a more detailed explanation. Added
sectionBase Elevation

Section 6.6.5. All Model Inputs: Added section &sdribe theAll Model Inputs
functionality.

Updated several instances where the section refensas zero (e.g. section 0) with the
correct reference number.

Revision 3 (03/21/07)

1.

2.

3.

Section 6.2.3. Open. Added a note concerning ceienf user-created objects and
flight profiles for helicopters in EDMS 5.0.

Appendix A. EDMS Tutorial. Updated screenshotshovs results obtained using the
new release of EMDS (5.0.1).

Appendix B. Import/Export File Formats. Updateblés and examples to make them
consistent with the functionality of the new EDM&ease (5.0.1).

EDMS 5.0 Series Releases:

EDMS 5.0 released on January 29, 2007
EDMS 5.0.1 released on March 21, 2007



Preface

This User’s Guide is intended to provide detailgdimation on the functionality of the model
and acts as an extension and elaboration of tHmeinelp. The section on References provides
an extensive listing of documents that may be ghir assistance to the user in the use of
EDMS and the preparation of an Environmental Im@&atement (EIS).

This user manual provides instructions for installand using EDMS version 5.0. The manual
describes how to enter data, how to obtain varfotmas of output, and includes an example that
exercises many commonly-used features of the soétwWidne chapters are organized in the
following manner:

» Chapter 1 provides a brief history of the evoluttdlEDMS, instructions for installing
the software, a note to users of EDMS from outsidie United States, a high level
overview of the model architecture, and a summath@features and limitations of
EDMS.

» Chapter 2 gives a summary of the types of dataphdeddoy EDMS for generating an
emissions inventory.

» Chapter 3 gives information about weather datathedirport layout..

* Chapter 4 is similar to chapter 2 and providesstdgtion of the data used to estimate
concentrations.

» Chapter 5 describes the functionality offered yEHDMS utilities, including:
operational profiles, user-created aircraft, grosapport equipment and auxiliary power
units.

» Chapter 6 in contrast to the previous chapterssgipecific step-by-step instructions for
interacting with each of the EDMS screens. It scpated that most users will read
chapters 2 through 5 to familiarize themselves EEWMS and then will use chapter 6 as
a reference when working with the model.

* Appendix A contains an example study to allow neers to learn the basics of
performing an emissions and dispersion analysis B2MS.The example uses
fictitious data and should not be the basis for anyegulatory action.

* Appendix B describes that import and export formestsd by EDMS 5.0. Advanced
users can use the import and export utility to lsgpaost of the EDMS user interface.

* Appendix C provides photographs of the GSE Referdiadels used in EDMS 5.0 to
allow for a more accurate selection of GSE forualgt

As a companion to this user manual, Bi2gMS Technical Manugrovides detailed descriptions
of the algorithms and data used by EDMS 5.0. Inteuid the answers to Frequently Asked
Questions and contact information for receivingitoldal support are posted to the EDMS web
site. A link to the EDMS web site can be found at
www.faa.gov/about/office_org/headquarters_officep/models/
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1 BACKGROUND INFORMATION

1.1 History

EDMS is a combined emissions and dispersion maated$sessing air quality at civilian airports
and military air bases. The model was developethbyFederal Aviation Administration (FAA)
in cooperation with the United States Air Force AF$ The model is used to produce an
inventory of emissions generated by sources on aodnd the airport or air base, and to
calculate pollutant concentrations in these envitents. A timeline of development history of
EDMS is given in Figure 1-1.

Figure 1-1: EDMS History.

EDMS History

1997
1991 .
Re-Engineered as 2000 2002
EDMS EDMS 3.0
\l \l EDMS 3.2 EDMS 4.1
Y v v \l y i/ yy
198 1 1T 1 T 4 | T T A | A AL A
1990 1995 2000 06
2001
1993
EDMS 4.0
EPA Preferred ] ]
Guideline Model First release with AERM
1998

FAA Required Model
for Aviation Sources

1985 EDMS 4.3
Complex Source Microcomputer Model
Introduced Aircraft PM (FOA 2.0)

EDMS 5.0

Current Version

In the early 1970s, the FAA and the USAF recognittezl need to analyze and document air
guality conditions at and around airports and aises. Each agency independently developed
computer programs to address this need. The USAElaged the Air Quality Assessment
Model and the FAA developed the Airport VicinityrApollution Model (AVAP). These models
were used to perform limited air quality assessment the late 1970s. Recognizing the
inefficiency of maintaining two non-EPA approved aets, the agencies agreed to cooperate in
developing a single system that would have regfataperational and economic benefits. The
result was the EDMS development effort jointly sogipd by both agencies and leading to a
model listed among the EPA’s preferred guidelinalats.

Emissions modeling in the FAA began with the e&implex A modeling efforts using the HP-
97 calculator. The Simplex A algorithms includedcakations for aircraft takeoff plume

dispersion. In the 1980s, the model was moved ¢oApple Il computer and the Simplex A
algorithm was expanded to include dispersion catauts for roadways, parking lots, and power
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plant sources. The revised and enhanced Simplexdehbecame known as the Graphical Input
Microcomputer Model (GIMM). GIMM was ported to a P@nd further enhanced by
improvements in processing speed and refinemetiieoEmissions inventory calculations. This
enhanced version of GIMM became known as EDMS. 9871EDMS was reengineered for
Microsoft® Windows™ and included the algorithms from the Environmeieaitection Agency
(EPA) dispersion models PAL2 and CALINE3. With tledease of version 3.0 in 1997, EDMS
became the FAA-preferred model for air quality asssent at the airport and air bases. In 2001
EDMS 4.0 was released which marked the transitoBRA’s next generation dispersion model
AERMOD as the main dispersion engine behind EDM&d #he introduction of aircraft
performance data to allow EDMS to estimate therdmuion to concentrations from aircraft up
to 1,000 feet above the ground.

In 2004, the FAA re-engineered EDMS once agaimke tadvantage of new data & algorithm
developments and released the software as EDM3ovie4s2. This version of EDMS allowed

users to select the version of EPA’'s MOBILE mods,(5b, or 6.2) to use for on-road vehicle
emissions estimation. An interface to EPA’s AERMAd?rain processing module was also
provided for the first time in this release. AERM@Bxsion 02222 was bundled with the EDMS
software and was the most current version of AERM&/ailable as of September 30, 2004.
Incremental releases of EDMS 4.3 in 2005, EDMS i4.2006, and EDMS 4.5 also in 2006
provided updates to the system data, and updatdsPéf models. In particular, EDMS 4.4

contained an upgrade of AERMOD and AERMET to ver$id300, which was the first version

of AERMOD promulgated by the EPA.

Also in 2004, the FAA embarked on development ®hiéxt generation of airport analysis tools,
known as the Aviation Environmental Design Tool (A\B. The development of this toolset is a
6-year effort that will result in the ability to mel noise and emissions interdependencies.
AEDT is being developed in phases and leveragesiniestment made in EDMS and the
Integrated Noise Model (INM). Today, the first geaof development is complete, which
represents a 2 year effort, and harmonizes theriymte system data from both of those models
as well as the aircraft performance calculationhoés.

EDMS 5.0 has been given a new architecture andidesl over 150,000 new lines of code to
support additional enhancements to its capabildies the evolution toward AEDT. A study can

now contain multiple scenarios, multiple airportedaspan multiple years, with emissions or
dispersion being run for all at once. The First @rd\pproximation version 3.0 has been
incorporated for estimating PM emissions from jetraft. Aircraft fleet data have been

harmonized with INM, and a common dynamic flightfpemance module exists in both tools as
well, that accounts for aircraft weight and metéagal conditions. EDMS 5.0 represents the
state of the art for airport emissions modeling andmportant step toward the development of
AEDT.

1.2 EDMS Requirements and Installation Procedures

1.2.1 Hardware Requirements
The EDMS software runs on a PC with the followmgpimumhardware requirements:

* Intel Pentium 4 processor or compatible operating & GHz or greater
« 512 MB RAM (1 GB recommended for dispersion anayse

* 2 GB free disk space minimum, 10 GB free disk spacemmended

» CD-ROM drive
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* Mouse or other pointing device

1.2.2 Operating System Requirements
The EDMS software is a 32-bit WindoWsative application, compatible with the following
operating systems:

« Microsoft® Windows™ 2000 or XP

1.2.3 Installation Procedures

The EDMS software, data files, and example studresprovided on CD-ROM. To install the
EDMS software and components:

* Insert the EDMS CD into your CD-ROM drive.
* Run the program Setup.exe on the CD.

The EDMS setup program will then guide you throtighinstallation process. You will have the
option of installing the EDMS 5.0 software filesngplete with bitmaps, sounds and fonts or
installing the software files only. A complete ialkation (software, bitmaps, sounds and fonts)
requires about 700 megabytes of hard drive spabe. typical installation (software alone)

requires about 60 megabytes of hard drive spaceenvhe installation setup is complete, an
EDMS folder will be created with icons to launcle ttmodel, the on-line help and the un-installer
program for removing EDMS from the system.

1.24 A Note for EDMS Users Outside of the United States of America
In order to run dispersion, surface weather datadsired in one of the following formats:

« TD-3280
 TD-3505
« CD-144

« HUSWO
« SCRAM

« SAMSON

Surface weather data must be converted to onesétformats to be used in EDMS.

In addition, an early morning upper-air soundingegquired in either TD-6201 or FSL format.
Typically, these soundings occur at 00:00 GMT a2ddQ@ GMT, which does not provide a
sounding at the necessary time for much of theggltflan appropriate sounding is not available
for your location, the Lakes Environmental Upperr AEstimator (available from
www.weblakes.coin may be appropriate. Specific guidance regarding AERMET data
requirements are provided in the AERMET Users @uid available from
www.epa.gov/scram001/7thconf/aermod/aermetugb.pdf
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13 System Architecture

131 Components and Modules

In offering functionality for performing both an ésions inventory and dispersion modeling,
EDMS consists of several layers of interaction egicted in Figure 2-1. This figure is a high
level representation of the interaction betweefeddint components within the framework of a
single integrated environment.

The back-end for both the emissions inventory ampedsion modeling is the database

comprising tables for system data and user-crestedces. The front-end is the graphical user
interface (GUI). The user interacts with the maaledl the database through the GUI. At the GUI
level, the user performs data entry (with parameddidation), executes commands, and receives
visual feedback of both data entered and resutisrgéed. The middle portion between the GUI

and the data tables is the core of the EDMS apmitaand contains the set of classes and
functions that represent each emissions source disigersion object and its associated

properties. This middle layer allows for study asydtem data to be retrieved from disc and
stored in memory while the study is open to endb& user to make changes without those
changes immediately altering the original studyd@e.

This architecture is typical of current-day muiéred applications and allows for modularity of
components by separating the database-relatedidnadrom the core business logic from the
graphical user interface. Providing modularity willove to be an important benefit as EDMS
continues its transition into the AEDT environmenthe future.

External interfaces to EDMS are shown with a dashexdler in Figure 1-2. These programs
include: AERMAP, AERMET, AERMOD, and MOBILE, all ofvhich are maintained by the
EPA. For all of these programs, inputs are coldteough the GUI, passed to the business
layer, and sent to the external program for prangs®©nce the run is complete, the results and
associated messages are interpreted by EDMS apldyksl to the user.
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Figure 1-2: EDMS System Architecture.
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In addition, EDMS contains an Aircraft Performandedule and Aircraft Emissions Module
that are common to components in AEDT.

The emissions processor uses a combination of EBdelm and best available models from
other sources such as CAEP for calculating airceaitssions, on-road and off-road vehicles
emissions, and stationary source emissions. On-vehitle emissions are calculated by the
version of EPA’'s MOBILE model selected. The disjmmsmodeling module generates input for
the EPA-developed dispersion model, AERMOD. EDM&rsf the flexibility of allowing the
user to perform an emissions inventory only orddiional also perform dispersion modeling.

The view modules permit the user to view outputeptor concentrations and system data stored
in the database. They also allow the user to vigwaphical representation of the various sources
in the database. EDMS contains a reporting comgof@ngenerating emissions inventory
results formatted for the printer. Dispersion resahd reports are generated by AERMOD.

In addition, the model incorporates utilities fargorting and exporting some types of data, and
allows the user to add customized aircraft typed gmound support equipment to the system
database. A detailed description of the algorittamd data used by EDMS can be found in the
EDMS Technical Manual.



1.3.2 EDMS Modeling Options

EDMS performs two primary functions: generating €sions inventories and performing
dispersion analyses. Performing a dispersion aisahgxjuires first generating the emissions
inventory for the same set of user inputs.

1.3.2.1 Enabling Dispersion

The first option is whether to enable dispersionalling dispersion forces the selection of
several other options in order to provide greatecigion and greatly increases the amount of
time needed to generate the emissions inventodytrars should not be selected unless needed.

1.3.2.2 Aircraft Times in Mode Basis

“Times in mode” refers to the amount of time ancidft spends in different portions of a
landing-takeoff cycle (LTO). In EDMS an LTO cycle divided into six phases: approach, taxi
in, gate, taxi out, takeoff and climb out. The aimrte modes consist of the following portions of
the LTO cycle: approach, takeoff and climb out. Tlhading roll portion of the approach
segment is incorporated into the taxi in time. Ehare two options for determining the times in
mode for the aircraft being modeled®erformance Basedand ICAO/USEPA Default
Performance based modeling uses the specific miefrand engine characteristics along with
weather data to model each flight dynamically. ICASEPA defaults are standardized values
read from a table.

Performance based modeling is required when digpeis enabled.

1.3.2.3 Aircraft Taxi Time Modeling

The two options for determining taxi times ayser-specified taxi times for each aircrafhd
Delay and Sequence Modelirfgpr user-specified taxi times, the user can @edfiefaults for taxi

in and taxi out times that apply to each aircralfied to the study. These taxi times can then be
changed for each aircraft if necessary. Delay aedu8nce modeling takes into account the
aircraft operational schedule demands, active ryrueafigurations, and delays associated with
airport capacity to model the ground movement ef afrcraft and determine specific taxi times
for each aircraft operation.

Sequence modeling is required when dispersionabled.

1.3.2.4 Aircraft Schedule Options

If the user has a schedule file, which contains stieeduled pushback and landing times for
every aircraft, it can be used by EDMS as the Hasisequence modeling, and also to determine
the number of operations for each aircraft typendf schedule file is available, EDMS can
generate a “pseudo-schedule” from the annual dpesasind operational profiles, and use that as
the basis for sequence modeling when that is sslect

1.3.2.5 Weather

The options for weather ardse Annual Averageand Use Hourly Meteorological Data

Regardless of that choice, the user can also setniking height to anything from 1,000 to
10,000 feet. The mixing height provides a verticatoff for EDMS’s modeling of aircraft

emissions. Hourly meteorological data must be meed through AERMET.

Hourly weather data is required for dispersion.
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1.3.3 Structure of an EDMS Study

There are three independent aspects of an EDM$:dtugl scenarios, the airports and the years.
Each study must have at least one scenario, operaand one year defined. These are arranged
in a hierarchical manner to facilitate the desigmgramming and maintenance of EDMS.
Within the study the scenarios are given the higraask, followed by the airports and finally the
years.

As shown in Figure 1-3, in the left pane of thedgtwindow is a tree showing the structure of
the study. By clicking on a name or the precedicwnj the user can select what is currently
active: the whole study, a particular scenario,canario-airport combination, or a scenario-
airport-year combination. Selecting a lower-leviem implicitly means that the higher-level
items to which it pertains are also selected. Kkan®le, selecting a particular year would give
access to the items associated to the airportasiceand study above it in the tree, as well as all
application level functionality. Right-clicking aaname will bring up a menu with some options
germane to that item.

Figure 1-3: Main Window, Study Tree.
=4 EDMS 5.0 - [Multiple Containers, Years Study] E]@

) File Emissions Airport  Dispersion  Wiew Utiities ‘Window Help - & %

DEE&S % = &EE ¥
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J 004 Training Fires ] fn study,
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1.3.3.1 Application Level

User-created AircraftUser-created GSEndUser-created APHE are defined at the application
level, that is, they can be created without havngtudy open, and once defined they are
available to any study created under that instattadf EDMS. This essentially permits the user
to add custom extensions to the corresponding reystbles.

1.3.3.2 Study Level

When the whole study is selected, then the usenbesss to features and data that apply to the
whole study. Accessible features include the ogtiander theFile menu,Update Emissions
Inventory under theEmissionsmenu,Run AERMODunder theDispersionmenu, all options
under theView menu except théirport option, all options under thdtilities menu except
Operational Profiles the Windowmenu andHelp menu.Update Emissions Inventognd Run
AERMODare run for all scenarios-airport-year combinaiarnere the data have changed since
they were last run. Study properties are storedisilevel.

1.3.3.3 Scenario Level

This level consists mainly of settings for modelimgtions such as the choices for the times in
mode and taxi times. Users can create several sogneepresenting different modeling options
for comparison.

There is no data at this level except the sceraoperties, which were already accessible via
the Study Properties> Scenarios> Scenario Propertieslialog chain at the study level, and
hence the available options are the same as ofttidy Level. The right-click menu for the
scenario name in the study tree provides anothértpahe same functionality. The scenario and
airport are largely independent of each other witihie study and only when both are selected
does more functionality become available.

1.3.3.4 Airport Level

Only information entered on th&irport Propertiesdialog is tied to the particular airport, and
applies across all scenarios for that airport endtudy. All other data at this level are assodiate
with the scenario and airport combination. The gefmat can be defined at this level include
weather, gates, taxiways, runways, taxipaths, rynvemfigurations, and the emissions sources
that are included. The operational information éach source is not associated with this level,
since it can change from year to year. All airpayput definitions such as runways apply to only
the specific scenario and airport combination. Tamlel variations in airport layout, the user can
create multiple scenarios with one airport, or handtiple instances of the same airport under a
single scenario, with a separate layout for eaehato-airport combination.

At the airport level more menu options are avadalilowever there are instances where some
portion of a dialog is disabled, because the in&drom is specific to a particular year, primarily
operational usage data. The menu items accesdilifésalevel include théirport menu, the
Airport option under th&iewmenu, and th®perational Profilesoption of theUtilities menu.

1.3.3.5Year Level

This level is the lowest and most detailed leveld aontains information that varies for each
year. Operational usage data (such as nhumberesftipns and the duration of each operation)
for emissions sources is associated with this Jeselit can only be entered when a particular



year is selected. At the year level there are strictions on menus or dialog due to the selected
level.

1.34 Working with an EDMS Study

When setting up a study, it is usual for the usefirst choose the study properties, and then
define the airports to be used followed by the ades. However, if comparing different, but
similar, airport layouts, say for instance becanfse contemplated runway addition or extension,
the user could first define all the airport featuia the baseline scenario, and then use the
duplicate scenario option (available by right-ciigkthe scenario name in the study tree), which
will copy all of the already defined airport featgar emissions sources and scenario options into a
new scenario.

Study properties such ait Systemapply to the whole study. For example, selectifegric
units will cause all fields on all dialogs and vew display and/or accept metric units.

Under the scenario propertieSystem Aircraft Times in Mode Basisd TaxiTime Modeling
Optionsalter the method used to compute those paramsittis that scenario.

The selection of certain options within the study @lso affect the availability of options in
other parts of EDMS. The most significant of thesstrictions are the enabling of dispersion and
the selection of sequence modeling vs. using defaxil times, which are discussed below.

1.3.4.1 Dispersion Related Restrictions

Dispersion is enabled or disabled by checking ochecking, respectively, th&nable
Dispersion Modelingheckbox on th&tudy Propertieslialog.

In order to perform dispersion modeling, EDMS haskhow both when and where any
emissions took place. This requires that perforradbased aircraft modeling (for airborne
movement) and sequence modeling (for taxiing) e uSo if dispersion is enabled, then on the
Scenario Propertiesialog, undeSystem Aircraft Times in Mode Bad?erformance Basewill

be required while théCAO/USEPA Default Times in Modeill be disabled, and undéraxi
Time Modeling Options, Sequence Modelivih be required, while th&ser-specified taxi times
for each aircraft option will be disabled. Consequently, requirerserglated to sequence
modeling (described in the next section) will alwde in effect when dispersion is enabled.

Buildings are not considered to have emissions,dant affect airflow for dispersion. So the
Buildings option under the Airport menu is disablethien dispersion is not enabled. The
Dispersionmenu and thé&oncentrationsoption under thé/iew menu are also available only
when dispersion is enabled.

Dispersion also requires the use of hourly metegioal data. Thé&Veatherwizard, activated
under theAirport menu, has options dfse Annual AverageandUse Hourly Meteorological
Data. Use Annual Averagas disabled when dispersion is enabled.

1.3.4.2 Sequence Modeling Requirements

Sequence modeling is one of thaxi Time Modeling Optionsn theScenario Propertiedialog,
and is required for dispersion, but can also bed Use emissions inventories if a detailed
modeling of taxi emissions is desired. To use segeienodeling, the user must define the gates,
taxiways, runways, taxipaths, and runway configare for the airport. Default taxi times are
not used with sequence modeling and that menuigemat available under th&irport menu.
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If instead,User-specified taxi times for each aircrdihs been selected, the airport features are
not needed and the associated menu items undgirgaat menu will be grayed out, btefault
Taxi Timeswill be enabled.

1.35 EDMS Screen Layout

The main study window is divided into two panese Téft-hand pane holds the study tree, which

reflects the study structure described above. Wdviehnode of the tree is selected is the one that
an open dialog will refer to. The right-hand pahews the next set of nodes down in the tree, or
if at the lowest (year) level it shows how manyeaich emissions source or airport component
have been defined.

Menus pertinent to a nhode are available at allléegrcept the year level by right-clicking on the
node.

1.3.6 Functional Flow - Emissions

Overall, the fundamental usage of EDMS is to fpstform an emissions inventory, after which
the user can chose to continue to model the digpes the emitted pollutants calculated. As
shown in Figure 1-4, to perform an emissions inwgnthe user would follow the following
steps:

1) Set up the study by adding scenarios and agpand choose which modeling options
to use.

2) Define all emissions sources, including operatiaisage.

3) Define the airport layout if sequence modelirgswselected.

4) Select a weather option: annual average or ZW¢retuires running AERMET).
5) SelectUpdate Emissions Inventary

The simplest way to generate an emissions inverdady obtain a course estimate of the total
annual emissions is to perform the first two stepsl use the ICAO/EPA default times in mode
along with the default operational profiles, an@ #innual average weather from the EDMS
airports database. Doing so would only considetdbs number of operations for the entire year
without regard to when those operations occurred.

NOTE: Conducting an emissions inventory in this manrgergenerally not sufficient for
obtaining FAA approval.

If a more precise modeling of the aircraft taxi ésnusing the Sequencing module is desired
(required if dispersion will be performed), therm thser must define the airport gates, taxiways,
runways, taxipaths (how the taxiways and runways wsed) and configurations (weather-
dependent runway usage). The resulting emissiolneyaan be viewed by selectikgissions
Inventoryon theView menu. These results can be printed by sele&trimg under the~ile menu
while viewing the emissions inventory.
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Figure 1-4: EDMS Functional Flow
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1.3.7 Functional Flow - Dispersion

To run a dispersion analysis, the user must figsiegate an emissions inventory while dispersion
is enabled. Because of this, the methodology useddnerating the emissions inventory is also
the same one used to calculate the emissions $pediion purposes. This inventory will take
many times longer than the same one without digpeenabled, because EDMS must generate
(.HRE) files which contain all of the emissions kea into hourly bins by source and the (.SRC)
files that define all the sources. Also, enablingpdrsion forces the selection Bérformance
Basedtimes in modeSequence Modelingnd hourly meteorological data.

In addition, to run dispersion the user must defieeeptors, which are points at which the
concentration of pollutants will be computed.

Next, the user can optionally run AERMAP, which Ivaljust the elevations of all emissions

sources and receptors to the terrain data supgiied.will override any user-defined elevations
that had been entered.
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Next, the user must specify the AERMOD run optiansl generate the AERMOD input (.INP)
files.

And finally, the user runs AERMOD within the EDM3JGto generate the concentrations at the
receptors.

The resulting concentrations can be viewed by sap€oncentrationsunder theView menu.
These results can be printed by selectiignt under theFile menu while viewing the
concentrations.

1.3.8 Features and Limitations

EDMS incorporates both EPA approved emissions itorgnmethodologies and dispersion
models to ensure that analyses performed with ppécation conform to EPA guidelines. Since
EDMS is primarily used in the process of complyimijh EPA air quality requirements (e.g.
through an environmental impact statement) it ipanative that the application uses the most
current data available. For this reason, it is FA&\’s intention for the database to contain a
comprehensive list of aircraft engines, ground suppguipment, aerospace ground equipment,
auxiliary power units, vehicular, and stationaryme emission factor data. However, there may
be cases where the database does not contain ificspata element (e.g. a newly available
emission factor). In these cases, EDMS tries toaralowances for the user to enter their own
data and will perform parameter validation wheregildle. The pollutants currently included in
the emissions inventory are CO, THC, NMHC, VOC, N®Ox, PM-2.% and PM-16. Other
pollutants such as lead, ozone, and hazard aitpalis have not been included in the application
due to several reasons including lack of availatdtn, the lack of approved methodology, or
analysis boundary (e.g., EDMS analyzes emissiodsd#persion in a local area on the airport
but addressing ozone would require a regional argly

EDMS performs dispersion analysis by generatingiinp EPA’'s AERMOD dispersion model,
and provides an interface to the complex terrainlute® of AERMOD. To use this function, the
user can run AERMAP (the AERMOD terrain pre-processs a part of EDMS. The pollutants
currently included in EDMS for dispersion analyasie CO, THC, NMHC, VOC, NOx, SOx,

PM-2.5 and PM-16. Concentrations of the included pollutants areegeted for comparison

with all the Primary NAAQS and most of the SecopddAAQS.

! PM-10 and PM-2.5 emission factors are only available for ground support equipment, on-road vehicles,
stationary sources, and training fires.
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2 Emissions Calculations

An emissions inventory is a summary of the totalws emissions of the modeled pollutants for
the sources defined in a study. Depending on thegse of the study, the emissions inventory
may be an end in itself or an intermediate stemtda performing a dispersion analysis.

EDMS calculates emissions of eight pollutants:

CO (carbon monoxide),

THC (total hydrocarbons),

NMHC (non-methane hydrocarbons),
VOC (volatile organic compounds),

NOx (nitrogen oxides),

SOx (sulfur oxides),

PM-10 (particulate matter, 10 microns) and
PM-2.5 (particulate matter, 2.5 microns).

N~ WNPE

2.1 Data Input Overview

The Study Propertiesvindow allows the user to specify whether the entistudy will be used to
generate only an emissions inventdenéble Dispersion Modelingot checked), or an
emissions inventory and a dispersion analysisaple Dispersion Modelinghecked). If
dispersion is not enabled, then only the inputsiired for conducting an emissions inventory
will be editable on each of the windows, but moreling options will be available since there
are fewer restrictions.

To enter data for a specific type of source (ergraft, stationary sources, etc.), click on the
scenario, airport, and year combination on theystrek view and select the appropriate source
type from theEmissionanenu. The menu options are described in moreldet@hapter 6).

The parameter values for individual records arpldised by selecting the record in timeStudy
list box. These values may then be modified. Cheumgede to a record are remembered while
accessing a different record, but changes areppieal unless th&pply button is pressed.
Exiting a window without pressingpplywill result in all changes being discarded. Parame
validation is built into the interface, so in theeat of an invalid entry, a pop-up window will be
displayed that indicates the range of acceptabileegsa

Two similar parameters found in all of the emissispources windows aiéearlyandPeak
Quarter Houractivity. For most emissions inventory cases ahalyst would obtain annual
activity numbers. However, if the activity at thegik quarter hour is the only known variable
then the user would create a set of operationdll@sounder thd=ile menu, that accurately
represent the distribution of this activity overeartire year. Upon entering the value Reak
Quarter Hourand choosing the appropria@arter Hourly Daily, andMonthly operational
profiles, EDMS automatically computes a correspogdiearlyvalue. The following sections
describe the emissions inputs required for airaeffitvity, ground support equipment (GSE)
populations, vehicles on roadways, vehicles in ipgrkacilities, stationary sources, and training
fires.

2.2 Aircraft Activity

Aircraft activity is specified by adding recordstive Aircraft Operations and Assignments
window found under thEmissiongmenu heading. To specify aircraft to be includethie study,
choose an aircraft type and engine type fromAtbailable Aircraft/Engindree andAddit to the
In Studylist box.
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EDMS models aircraft activity with 6 modes of ogeya corresponding to the following
portions of a Landing-Takeoff (LTO) cycle. Thesedes of operation only apply to the aircraft
main engines; APU emissions are calculated ancpted separately.

1. Approach: The airborne segment of an aircraft'szatrextending from the start of
the flight profile (or the mixing height, whicheveis lower) to
touchdown on the runway.

2. Taxiln: The landing ground roll segment (from tbdown to the runway exit) of
an arriving aircraft, including reverse thrust, ahe taxiing from the
runway exit to a gate.

3. Gate: Aircraft main engine startup. Even though ARlWd GSEs assigned to
aircraft physically release emissions at the Gy emissions are not
included in the aircraft Gate mode of operatiord are instead reported

separately.
Taxi Out: The taxiing from the gate to a runway .end
Takeoff: The portion from the start of the grourdl on the runway, through

wheels off, and the airborne portion of the asegnto cutback during
which the aircraft operates at maximum thrust.

6. Climb Out: The portion from engine cutback to thme ef the flight profile (or the
mixing height, whichever is lower).

Each aircraft activity is expressed as either anvAl, a Departure, an LTO cycle, or a Touch

and Go (TGO), and each type consists of differemdes of operation. An Arrival consists of the
Approach and Taxi In modes. A Departure consisth®iGate, Taxi Out, Takeoff, and Climb

out modes. An LTO cycle consists of an Arrival anDeparture, and therefore consists of one of
each of the six modes of operation. A TGO consithe Approach mode, followed

immediately by the Takeoff and Climb out modes. T@#rations are generally performed for
training purposes, usually occur at military basesmaller civilian airports, and generally have

a flight profile that starts and ends at a muchdpaltitude than a regular LTO cycle.

EDMS offers two ways of calculating the amount wiigsions released in the airborne segments
and approach ground roll:

1. Using the International Civil Aviation OrganizatiolCAO) and Environmental
Protection Agency (EPA) Times in Mode (TIM) founda table, or

2. Using the aircraft performance module, which dyreatly models the flight of the
aircraft, based a flight profile using the methadpyl presented in the Society of
Automotive Engineers (SAE) Aerospace Informatiop&e (AIR) 1845.

The user selects the methodology, in$eenario Propertiesiindow, to be applied to all aircraft
in the system database.

NOTE: The dynamic aircraft performance-based modeling ofpon should always be
used in airport analyses conducted for FAA approvalinless prior authorization
is obtained from the FAA’s Office of Environment ard Energy.

The ICAO/EPA TIMs are based on broad aircraft catieg and provide more generalized times
spent in each of four modes: Approach, Idle, Takewfd Climb Out. The emissions determined
from these four ICAO modes are allocated to theousrEDMS modes of operation as follows:
the ICAO Approach, Takeoff, and Climb Out modesaitecated to the EDMS Approach,
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Takeoff, and Climb Out modes of operation, respetti while the ICAO Idle mode is broken
down into the EDMS Taxi In and Taxi Out modes oé@gtion. The ICAO TIMs have no flight
profiles associated with them, and they only deteenthe amount of time that an aircraft spends
in each mode, not its position. Because there ispatial information on the release of
emissions when using the ICAO TIMs, this modelipgian is not allowed when dispersion is
enabled. Instead, use of the performance-baseddwtigy is required when dispersion is
enabled.

The dynamic aircraft performance module providesenwecise and accurate modeling of
aircraft performance by taking into account theraift type, engine, weight, approach angle to
be flown (for arrivals), elevation and weather (@smherics). Using hourly meteorological
weather data, variations in the thrust used (andsoms released) for the same aircraft can be
observed at different times of the day and at ceffié airports due to the changing weather
conditions. When user-created aircraft are addedstnidy, the user can enter aircraft-specific
times for the takeoff, climb out, approach and Iagddle modes or assign a flight profile from a
similar aircraft in the system table.

For the EDMS Taxi In and Taxi Out modes of operatibe taxi times can either be user-
specified or generated by the sequencing modellatter is required when dispersion is
enabled.

Mixing heights less than 1,000 feet are alddwed in EDMS. The default approach and climb
out times in mode of both system aircraft using @EBPA TIMs and user-created aircraft are
based on a mixing height of 3,000 feet but arestdfuito reflect the user-specified local mixing
height. When the mixing height in théeathemwindow is modified, the times-in-mode for all
aircraft are automatically adjusted.

Aircraft engines are the actual source of emissionaircraft. EDMS treats each aircraft as a
combination of a specific aircraft type and engyye. For each aircraft type there may be
several different engine types available for us@mission factors may vary from engine to
engine. Consequently, different aircraft may geteeidentical emissions because they are
equipped with identical engines, or older aircrafty be outfitted with technologically newer
engines and generate fewer emissions. Default esddisplayed in bold) represent an actual
engine type which is the most common or the modelyiused engine type for that particular
aircraft type in the United States, Europe or warttk fleet based on recent data extracted from
the BACK aviation database. More information onda¢a used to determine the default engines
is available fronwww.backaviation.com

In each of the modes, the engines operate at pamdagly different power settings. The power
settings determine the rate at which fuel is bumubth, in turn, determines the quantity and
nature of emissions released into the atmosphere.

For most engines the emission factor data wasmdddrom the ICAO Aircraft Engine Exhaust
Databank, a publicly available database that casolaanloaded fromvww.qginetig.com The

data from QinetiQ is supplemented by engine enmmsstata provided directly from the
manufacturer and, for older aircraft, data contdimeEPA’s AP-42, Part Il, Section 1.

221 Aircraft Operations & Schedule

Operational information for aircraft can be enteiredne of two ways: (a) by specifying the
number of annual operations or peak quarter-hoaratipns for each aircraft, along with
operational profiles showing the relative actiity quarter-hour, day-of-the-week and month, or
(b) by specifying a schedule of operations. Infitet method, peak quarter-hour operations are
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converted into a pseudo-schedule using the selegiectional profiles. From that point on, both
methods are essentially the same.

2.2.2 Taxi Times and Sequence Modeling

In the Scenario Propertiesvindow, there are two options for determining séimeount of time an
aircraft spends taxiindgJser-specified taxi times for each aircraftdSequence ModelingVith
user-specified taxi times, the user can defineudefdor taxi in and taxi out times that apply to
each aircraft added to the study. These taxi tivagsthen be changed for each aircraft as
desired. However, because these user-specifieditaas do not have any information on the
location at which the taxiing occurs, this modelomgion is not allowed when dispersion is
enabled. Instead, the Sequence modeling optiayisired in order to provide the spatial taxiing
information.

Sequence modeling in affect performs a simulatiodynamically determine the taxi times, and
is required for dispersion, but can also be useeifigissions inventories. To use sequence
modeling, the user must define the gates, taxiwaysyays, taxipaths, and runway
configurations for the airport.

The Sequence module determines the active runwafigooation that is used at each hour of the
year based on meteorological information and tlee-specified activation parameters in order to
determine the associated airport capacity at eaahdf the year. This airport capacity
information along with demand information from thiecraft operational profiles or schedule are
provided to the WWLMINET delay model to determihe @irport throughput. EDMS then
adjusts the estimated gate push-back time (forrtiees) and estimated touchdown time (for
arrivals) into actual times that are possibly dethy

The Sequencing module models the movement of fi@iang the taxiways (as prescribed by
the taxipaths) between runways and gates for boiviray and departing aircraft. In addition,
modeling of taxi queuing is then done for deparfifghts, but not arriving aircraft, which are
assumed to have unimpeded taxi in to their gate.dgparture aircraft are sequenced in the
proper order to provide the duration that eachraitcpends on each taxiway segment. The
aircraft form queues along the taxiways that feed the corresponding runway-ends. This
detailed modeling of the usage of individual taxveggments during taxi in and taxi out
provides a more realistic modeling of airside opiers for both emissions inventory and
dispersion purposes.

2.3 Ground Support Equipment (GSE) and Auxiliary Power Units (APUSs)

Emissions are generated by ground support vehacidsauxiliary power units (APUs) while the
aircraft is parked at the gate. The following setsi cover Ground Support Equipment (GSE)
and auxiliary power units (APUs). GSE can be matdlbleth by assignment to an aircraft and by
population. GSE that are assigned to an aircrdfthave their operations depend on the activity
of that aircraft. GSE that are modeled as a pojulaiperate independently from aircraft
activity. Since APUs are onboard aircraft, theyalveays modeled based on an aircraft's
activity.

GSE emission factors used by EDMS are derived E&A’'s NONROAD2005 model and are
based on the following variables: fuel, brake hposeer and load factor. In addition, a
deterioration factor is applied based on the aga®tngine. GSE emission factors are given in
grams per horsepower-hour. EDMS allows users ecséhe EPA-derived national fleet average
age for a particular vehicle type, or to specify #xact age of an individual piece of equipment.
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231 GSE Assigned to Aircraft

Upon arrival at a gate, aircraft are met by GSHrlmad baggage and service the lavatory and
cabin. While an aircraft is parked at a gate, neobénerators and air conditioning units may be
in operation to provide electricity and conditioregd Prior to aircraft departure, GSE are
present to load baggage, food and fuel. When anafiideparts from a gate, a tug may be used
to push or tow the aircraft away from the gate nthe taxiway. Figure 2-1 depicts aircraft and
GSE activity at the gate.

Figure 2-1. Aircraft with GSE.

o o

GSE that are assigned to an aircraft are giverstiimenutes per arrival, minutes per departure)
based upon the type of service. For example, atfuek servicing a large commercial aircraft
will have a different operating time than the sdoet truck servicing a commuter aircraft. Tugs
are generally used to move commercial aircraft afn@y the gates, but are typically not used by
general aviation (GA) aircraft.

As system aircraft are added to the study, defaBE assignments are made for each newly
added aircraft. Default assumptions are used in EPit the user also has the flexibility to add
and remove GSE to and from aircraft and modifydperating times as well as other parameters
for assigned GSE. These default assignments aeel hg®n several categories of aircraft types
(e.g., wide body jets, cargo planes, commuter @i,cgeneral aviation, military jets, military
transports, business jets, etc.).

If site-specific information is available for GS&sEignments and operational times), it is
recommended that this data be used in place afdfault values. If the aircraft type is removed
from the study, all the GSE assigned to it willoate removed from the study. To modify the
assignment and/or the operating times of thesecesuselect th&SE & Gate Assignmetdb on
theAircraft Operations & Assignmentgndow.

GSE emissions generated per LTO cycle (or arrivaleparture) are the product of the emission
factor, horsepower, load factor and operating tifte.annual emissions this result is multiplied
by the number of yearly LTO cycles (or arrivals aiggartures) for the aircraft to which the
equipment is assigned. GSE emissions are not esdclfor TGO operations.

2.3.2 GSE Populations

For a population of GSE, the annual GSE emissiomshe product of the emission factor for the
given pollutant, horsepower, load factor, annualgesand population. The analyst can either
select Use default age distributidnwhich will cause GSE to be modeled with the ol
average GSE emission factors that were developédeby.S. EPA using NONROAD2005, or
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can selectSpecify a specific agewhich will apply the NONROAD2005 emission facédor a
specific vehicle. In the latter case, the fuel, ltbesepower and the year of manufacture
determine the zero-hour emission factor and theaageGSE type determine the deterioration to
be applied.

2.3.3 Auxiliary Power Units (APU)

Auxiliary power units (APUs) are most often on-bibgenerators that provide electrical power
to the aircraft while its engines are shut dowrm8&gilots start the on-board APU while taxiing
to the gate but, for the most part, it is startéekmthe aircraft reaches the gate. The on-board
APU is, in effect, a small jet engine and the cltans for the emissions generated by it are
similar to that of an aircraft engine operatingire power setting only. The methodology for
calculating emissions from APUs is adapted fromUt®. EPA's Procedures for Emission
Inventory PreparationVolume IV Chapters, which can be found at
www.epa.gov/otag/invntory.htnhike GSE, APU emissions generated per LTO cydetlae
product of the emission factor and operating timeltiplied by the number of applicable aircraft
LTO cycles. APU emissions for arrivals and depa&suare computed in a like manner, when
those are treated separately. For the purposeissiems calculations, APUs are assigned to the
same category as GSE. External APUs used by amafiifall into the category of ground
support equipment. In the absence of an APU oliegdle GSE, a combination of 400 Hz
electric power and preconditioned air (PCA) carsiygplied to the aircraft using a fixed system
at each gate to allow for normal operation. Fixgstems usually generate little or no emissions
at the airport and are not included in EDMS. APUssions are not calculated for TGO
operations.

2.4 On-Road Vehicles

Motor vehicle activity on roadways is specifiediire Roadwaywindow under th&missions
menu heading. Théraffic Volume(Yearlyor Per Peak Quarter Hogrrefers to the number of
vehicle traversals (one-way trips) on the roadwdne average speed (in mph) of vehicles
traveling on the roadway\yerage Speed$ one of the parameters necessary to determine a
MOBILE 6.2 emission factor (grams/vehicle-mile) tbe movement of the vehicles. The other
three parameters akanufactured Yearelevation Heigh)), and the average yearly temperature
which comes from the airport’'s weather data. Addidilly, MOBILE 6.2 allows the user to
choose between the default fleet mix and one olLéheehicle types. Selection of a specific
vehicle type will cause EDMS to assume that thelw@gy is used only by vehicles of the
specified type.

TheRoadway Lengtfield is used exclusively for emissions inventpyposes to determine the
total amounts of pollutants generated by vehici@galing the length of the roadway on their
way to and from the airport. Specify the total aiste (in units set on tif&tudy Properties
window) a vehicle would be expected to travel alingselected roadway. For a dispersion
analysis, thé&koadway Lengtis computed from the coordinates of the points dedine the
roadway, and is not editable. Access to the roademaigsion factors for the active record both
for viewing and editing purposes are on the lovgdntrcorner of the window. The total
emissions for a roadway are the product of the gomsfactors (given in grams per vehicle-
mile), the annualraffic Volume and theRoadway Length

Important: Unlike EDMS 4.x, EDMS 5.0 does NOT assuimt vehicles travel “round-trip” (i.e.
does not assume that each vehicle traverses a agamwee in each direction). So to indicate the
round-trip passage of 100,000 vehicles, a yeardffitrVolume of 200,000 should be entered
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Vehicular emission factors contained in EDMS ar&ated from the EPA's MOBILE 6.2. To
accommodate changing and/or varying regulatiorte®need for a more detailed analysis, the
user has the option of entering their own vehicalarssion factor data. Frequently, the user
would obtain this emission factor data by runnin@RILE with customized input.

Once the user has provided EDMS with the analysis ytemperature, elevation, vehicle speed
and class, MOBILE will run using the default segnThe control flag settings used by EDMS
for MOBILE 6.2 are summarized in (Table 2-The EDMS Technical Manuabntains

additional information about how EDMS models ond@zhicle emissions along with
instructions on viewing the MOBILE input file gera¢ed by EDMS and the output received from
MOBILE in return. Users should run MOBILE outsideEDMS, if they find that these defaults
are not appropriate for their airport.

Table 2-1: MOBILE 6.2 Control Flag Settings.

Control Flag VEIENES)

Gasoline fuel Reid Vapor Pressure (RVP) 11.5 pssfody years prior to 2009
8.7 psi for study years 2009 and later

Minimum daily temperature Average ambient tempegaftom the study setup
screen — 10.35°F

Maximum daily temperature Average ambient tempeeaftom the study setup
screen + 10.35°F

Calendar year Study year from the study setup screen

Evaluation month 7 (July)

Roadway type Arterial

Altitude “1” if the airport elevation is less than 5,000tfee

above sea level

“2" otherwise

2.5 On-Road Vehicles in Parking Facilities

Motor vehicle activity in parking facilities is spified in theParking Facilitieswindow (under
the Emissionamenu heading). Thdumber of Vehiclegrearlyor Per Peak Quarter Hogrrefers

to the distinct number of individual vehicles usithg parking facility. An entry and an exit of
the parking facility with any idling and vehicle rement together, count as one operation. The
average speed of vehicles traveling in the parKagility (Speed)is one of the parameters
necessary to determine the emission factors fominement of the vehicles using MOBILE 6.2.
The three remaining parameters akganufactured YearElevation and the average yearly
temperature, which comes from the airport’s weattaea. MOBILE 6.2 does however allow the
user to choose between the default fleet mix arsl @inthe 16 vehicle types. Selection of a
specific vehicle type will cause EDMS to assumet ttiee parking facility is used only by
vehicles of the specified type.

Note: In order to define a custom fleet mix of on-roesthicles, users must either run MOBILE
outside of EDMS and import the resultant emissiaotdrs, or make a copy of the parking
facility or roadway for each of the vehicle types.



Idle emission factors (grams/vehicle) are compitgdxtracting emission factors, as above, with
a vehicle speed of 2.5 mph and multiplying thestofs by thddle Time.The input for the idle
time is an estimate of the average time a vehpdnds idling between entry and exit. The input
for Distance Traveleds an estimate for the average distance a vetralels between entry and
exit. This field is used to modify the moving enngsfactors (grams/vehicle-mile). The moving
emission factors and the idle emission factors @mbined to produce a parking facility
emission factor (grams/vehicle).

2.6 Stationary Sources

The EDMS database contains emission factors faraégategories of stationary sources. Each
broad category is further broken down into sevspalific typesTheten categoriesurrently
included areBoiler/Space Heaters, Emergency Generators, Inaitoes, Aircraft Engine

Testing, Fuel Tanks, Surface Coating/Painting, DegjdArea Solvent Degreaser§and/Salt
PilesandOther.

Users can specify the category specific (and inescases type specific) emissions parameter
values or use the default emissions parameter s/allre specific methodologies for computing
stationary source emission factors are present@gprendix H of Air Quality Procedures for
Civilian Airports and Air Force Bases (the Air QiaHandbook). The general methodology for
calculating emissions from these sources consttieramount of fuel or substance consumed.

The Stationary Sourcewindow under thé&Emissiongmenu heading is used to specify stationary
source activity. After the selection ofCategory the first type is automatically selected from
Typedrop down menu and tlemission Parametelisst is populated with the appropriate
parameters, including the emission factors. Typidhle user will then selectBypethat best
matches the source that they wish to include irsthdy. TheCategoryandTypefields are keys

to retrieve default data from the database.

Based upon the nature of the fuel, the substamtsuoaed, or throughput, emission factors are
displayed either alsg/Metric Ton,Kg/Kiloliter, Kg/Thousand Cubic Meters, Kg/Hour or
Kg/Test CycleEmission factors and parameters may be modifitgbiuser obtains site-specific
data, but there is mealidity checking performed to verify that the nifeetd emission factors are
actually valid for the selectgdategoryandType

TheYearlyand PePeak Quarter Houralues specify the amount of time, fuel or substan
consumed or throughput, and these are specifibteinic Tons Kiloliters, Thousands of Cubic
Meters,Hoursor Test Cycless appropriate. EDMS gives the user the flexibititidentify
generic stationary sources. For miscellaneousosiaty sources, the user has the option of
choosing théthercategory and entering their own emission factotheir choice of units. For
such sources, the user is required to provide gppeciied emission factors.

2.7 Training Fires

Training fire activity is specified by selectingetiiraining Fireswindow under th&missions
menu heading. Emission factor data for five fudB-4 JP-5,JP-8 TekflameandPropang are
stored in the EDMS database and may be selectadtireFuel drop down list. Training fire
emission factors are specified in the system tBblIEL_EF.dbf in kilograms of pollutant per
gallon of fuel used; and hence, the training ficevity values are always entered@allons of
Fuel Used Training fire emission factors may be modifiedhie lower portion of the window
underEmission Factorshowever there they are displayed in grams of partiuper gallon of
fuel.
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TheTraining Fire dialog shows only five emission factors, rathemtleight. The emissions from
HC (hydrocarbon) are used for all three of thegaties THC, NMHC and VOC in the
emissions inventory, and the PM10 emissions aré iseboth PM-10 and PM-2.5.

2.8 Emissions Inventory Output

The following sections describe the componenthiefamissions inventory, and the outputs
available to the user. EDMS allows the analystiéewthe emissions inventory on the window in
an interactive manner and to print a formal emissioventory report. EDMS generates an
emissions inventory for the following pollutantsOCTHC, VOC, NMHC, NOx, and SOx for all
sources. In addition, PM10 and PM2.5 emissionsrasentoried for all sources except APU. The
total fuel consumption is also calculated and @igedl for theAircraft by ModeandAircraft
Summary

2.8.1 Emissions Inventory

An emissions inventory is a summary of the totdlytants generated by all active sources in the
study. Using EDMS to perform an emissions inventequires the user to identify the emission
sources, the annual activity for each of thesecgsuand, in the case of user-defined sources, the
emission factors. EDMS then calculates the totabiahpollutant emissions for each of the
identified sources and presents it in both a sunz@dreport and a detailed report.

2.8.2 View Emissions Inventory

TheView Emissions Inventoryindow is displayed by selecting the approprigittam under the
Viewmenu heading. The initial display is tBammarywhich shows total pollutant emissions by
source category in tons, short tons, Ibs, or kdowg per year as specified in Bidy Setuplhe
units can be changed by selecting the desirednamit theUnits drop down box. In addition, the
analyst can view emissions for specific scenaiipoat, and years by selecting the desired
scenario-airport combination and the desired yemm theScenario-airportandYeardrop-down
boxes.

The source categories are: Aircraft (broken dowmiogle of operation), APU, GSE, Stationary
Sources (including Training Fires), Vehicular sas¢both Roadways and Parking Facilities),
and the total of all categories. The analyst mayg &lew total pollutant emissions by each source
type by clicking on the appropriate buttons atttgeof the view window.

TheAircraft by Modedisplay lists the total pollutants by the conttibas of aircraft type in each
mode of operation. The possible modes are Approkek,In, Gate, Taxi Out, Take Off and
Climb Out. APU and Assigned GSE emissions may be/ed by pressing th&ircraft/APU

button. The aircraft’'s Total emissions is the s'ralbsix modes due to the aircraft's activity.
The Assigned GSE and APU totals are displayed atglgir TheGSE Populatiordisplay shows
the emissions for each item in the GSE populafitveVVehicular Sourcedisplay lists the total
emissions for each roadway and parking facilityuded in the study while th®tationary
Sourcedisplay lists the total emissions for each statigrsource or training fire specified in the
study.

2.8.3 Print Emissions Report(s)

To print official reports of the emissions invent@hoosePrint from theFile menu while the
emissions view is selected. Aside from a differeimcrmatting, EDMS titles, and study
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information, the contents of the emissions inventeports are exactly the same as described in
View Emissions Inventaory
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3 AIRPORT LAYOUT

The Airport Layout defines the physical “fixed” maktructure components of the airport around
and through which the airport sources operate.ditséde network components include the
runways, gates, and taxiways, and are optiongdédiorming an emissions inventory, but are
recommended if a precise calculation of inventsrgiésired, and are required for dispersion.
Buildings have no affect on emissions, but affeetdispersion of point sources.

In EDMS, users also have the ability to graphicaigw the layout of the airport, and interact
directly with the graphical airport view to placegve, and modify various sources.

3.1 Weather Data

The meteorological data settings can be found uthdaeatheroption under théirport main
menu, and is specific to each scenario-airport é¢oation. There are two settings available: 1)
annual average weather values, and 2) hourly weuadthees. If dispersion is not enabled, then
the user has the option of using either the anavelages or supplying his/her own hourly
weather files for the emissions inventory. Hourkyather data supports the aircraft performance
module and airport runway configurations to prowleater precision when performing an
emissions inventory, but if it is not availablee thirport's annual average values will be used for
all activities. If dispersion is enabled, then Hpuveather data is required in order to provide the
precision necessary for detailed emissions andastigpe AERMOD dispersion module.

The following weather parameters are used by EDMS:
Mixing Height

Temperature (ambient, daily high, daily low)
Relative humidity

Wind direction

Wwind speed

Sea level pressure

N o o > wDd e

Cloud ceiling height
8. Horizontal visibility

If hourly weather data is used, the user must susyniface data for each hour, as well as twice-
daily upper-air observations, one of which mustabearly morning soundingistorical

weather data are available for free from the ERAriret site \yww.epa.goy and other locations,
such asvww.webmet.com Additionally, recent weather data are availdlden the National
Climactic Data Center (NCDC) internet siteww.ncdc.noaa.ggvfor a fee. The surface and
upper-air observations are processed with the matapcal preprocessor, AERMET. The
AERMET Wizardinitiated from théVeatherdialog, steps the user through loading the twogype
of weather data and then merges them into a fotmatAERMOD can use. Three files are
output from theAERMET Wizard

1. The AERMOD surface file (.SFC)
2. The AERMOD prdfile file (.PFL)
3. The intermediate AERMET surface observation fiMET)
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The surface file and the profile file are used diseby AERMOD, and contain only the
meteorological parameters needed for dispersiopgsas. The third file, the AERMET surface
observation file, is an intermediate output fileAlFRMET and retains all of the meteorological
parameters originally contained in the user-supptierface data file, which is used by EDMS
directly to drive the aircraft performance and ragveonfigurations.

Weather data must be provided in one of the forimgted in (Table 3-1); this may require
converting the weather data into one of the forrhstisd. If weather for a specific location is not
available, an appropriate substitution should kelus

Table 3-1. Acceptable Weather Data Formats
File Format Use Description Source

TD-3280 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

TD-3505 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

CD144 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

HUSWO Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

SCRAM Surface Environmental Protection
Agency.
www.epa.gov

SAMSON Surface National Climactic Data

Center (NCDC).

www.ncdc.noaa.gov

TD-6201 Upper-Air National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

Radiosonde Data of North Upper-Air National Climactic Data
America — FSL format Center (NCDC).

www.ncdc.noaa.gov

3.2 Airside Network Layout

The physical components that comprise the airseeark include the runways, the gates, and
the taxiways that link the two. In addition, taxipaindicate the path through the taxiway
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network which an aircraft will take to go betweeruaway and gate, and runway configurations
indicate the runways that will be active at a gafar time of day based on weather conditions.

These elements are necessary in order to moddkthg and sequencing of aircraft as they
depart, and determine the amount of time eachadirspends on each portion of the tarmac in
order to more precisely allocate the emissionfidsé areas for dispersion purposes. These
components are optional when only an emissionsiiove is needed, but are required for
dispersion, and are discussed further below.

3.2.1 Runways

Aircraft runways are defined using tReinwayddialog found under thairport menu heading.
Runways are nhamed based on their magnetic orientdtbr example, runway 9-27 is a runway
oriented east-west, with runway 9 defining aircraftving west to east, and runway 27 defining
aircraft moving east to west. TRunwaydialog allows the user to create runways withinigst
endpoints. This, in turn, allows the user to digtiish the direction of traffic on the runway when
defining taxipaths on th€axipathsdialog and runway usage percentages oiCthdigurations
dialog.

3.2.2 Taxiways

Aircraft taxiways are defined through tfexiwaysdialog found under th&irport menu
heading. The coordinates of the taxiway identigedes of area sources for the placement of
aircraft movement while the aircraft is taxiingand from a gate or a runway. The default taxi
speed for an aircraft in EDMS is 15 knots (27.78,Kp7.26 mph).

3.2.3 Gates

A gate is a physical point of arrival and departisrean aircraft. The location of the gate can
affect the overall annual emissions inventory bgrading the distance (and the associated
emissions) needing to be traversed between theagdtéhe runway. Gate locations are also used
to determine the placement of the dispersion seuiareGSEs and APUs.

3.24 Taxipaths

A taxipath is a series of taxiways connecting & gata runway end (for “outbound” taxipaths)

or a runway exit to a gate (for “inbound” taxipgthBhe sequencing model determines the time-
location coordinates of an aircraft as it movesiglthe taxiways that its assigned taxipath
comprises. These time-location coordinates are tgsadsign the aircraft's emissions to the area
sources that represent the taxiways.

3.25 Configurations

Airports operate under different configurationbe pattern of aircraft arrivals and departures on
specific runways - over the course of a year dejpgnoh the weather, capacity, and noise
abatement issues. Whereas it is impossible to atdouall the various factors that might
influence the definition of configurations at sgicairports, it has been determined that most
often configurations are defined based on the warémeters of direction and speed.

The Configurationsdialog (under théirport menu heading) provides a way for the analyst to
dynamically assign aircraft to different runwaysat-time based upon weather conditions, time



of day, and aircraft weight category. Each configioan can have associated limits for any or all
of the following activation parameters:

1. Wind direction
Wwind speed
Hour of the day
Cloud ceiling

Horizontal visibility

o gk w DN

Temperature

The active configuration can be determined baskyson those parameters, or the user can
specify a distribution of percentage usage forcir&igurations, and EDMS will conform to that
distribution, while trying to satisfy the activati parameters of the configurations as well as
possible.

3.3 Airside Network Layout

The physical components that comprise the airsad@ark include the runways, the gates, and
the taxiways that link the two. In addition, taxipaindicate the path through the taxiway
network which an aircraft will take to go betweeruaway and gate, and runway configurations
indicate the runways that will be active at a jatar time of day based on weather conditions.

These elements are necessary in order to moddethg and sequencing of aircraft as they
depart, and determine the amount of time eachadirspends on each portion of the tarmac in
order to more precisely allocate the emissionbdsd areas for dispersion purposes. These
components are optional when only an emissionsitiove is needed, but are required for
dispersion, and are discussed further below.

3.3.1 Runways

Aircraft runways are defined using tReinwaydialog found under thairport menu heading.
Runways are named based on their magnetic orientdor example, runway 9-27 is a runway
oriented east-west, with runway 9 defining aircraéiving west to east, and runway 27 defining
aircraft moving east to west. TRunwayslialog allows the user to create runways withicst
endpoints. This, in turn, allows the user to dtiish the direction of traffic on the runway when
defining taxipaths on th€axipathsdialog and runway usage percentages oiCthrdigurations
dialog.

3.3.2 Taxiways

Aircraft taxiways are defined through thaxiwaysdialog found under thairport menu
heading. The coordinates of the taxiway identigedes of area sources for the placement of
aircraft movement while the aircraft is taxiingaond from a gate or a runway. The default taxi
speed for an aircraft in EDMS is 15 knots (27.78,kb7.26 mph).

3.3.3 Gates

A gate is a physical point of arrival and departisrean aircraft. The location of the gate can
affect the overall annual emissions inventory bgraing the distance (and the associated
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emissions) needing to be traversed between theagdtéhe runway. Gate locations are also used
to determine the placement of the dispersion seuiaeGSEs and APUs.

3.34 Taxipaths

A taxipath is a series of taxiways connecting & gata runway end (for “outbound” taxipaths)

or a runway exit to a gate (for “inbound” taxipathBhe sequencing model determines the time-
location coordinates of an aircraft as it movesiglthe taxiways that its assigned taxipath
comprises. These time-location coordinates are tesadsign the aircraft’'s emissions to the area
sources that represent the taxiways.

3.35 Configurations

Airports operate under different configurationke pattern of aircraft arrivals and departures on
specific runways - over the course of a year dejpgnoh the weather, capacity, and noise
abatement issues. Whereas it is impossible to at¢ouall the various factors that might
influence the definition of configurations at sgecairports, it has been determined that most
often configurations are defined based on the wmr@meters of direction and speed.

The Configurationsdialog (under théirport menu heading) provides a way for the analyst to
dynamically assign aircraft to different runwayswat-time based upon weather conditions, time
of day, and aircraft weight category. Each configioan can have associated limits for any or all
of the following activation parameters:

1. Wind direction
Wwind speed
Hour of the day
Cloud ceiling

Horizontal visibility

o gk wD

Temperature

The active configuration can be determined baskyson those parameters, or the user can
specify a distribution of percentage usage forcihr&igurations, and EDMS will conform to that
distribution, while trying to satisfy the activati parameters of the configurations as well as
possible.

3.4 Airport View

TheAirport option, under th&iewmenu, provides the user the capability to viseatieir
source and receptor placements in relation to etr. Runways are indicated by a thick gray
line with a solid blue centerline, taxiways arentiited by a thick, gray line, roadways are
indicated by a solid red line and receptors arecatdd by a flag pole. The ability to import an
airport’s “wallpaper” is also provided. The wallgagan be any bitmap image, and is typically
the airport layout diagram or a map of the airgord the surrounding area.

TheAirport Viewscreen is a non-modal screen and hence the ugerantinue to add sources
and receptors in dialogs and view their placemetieé display upon closing each dialog. All
sources can be dragged to their desired destinatidnrmodified from théirport Viewby
double-clicking the source and making changes tjtrdbe sources dialog box. To further aid
the user in verifying the coordinates and placermé&sbmponents the position of the crossbar



cursor, in the coordinate system, is displayedhédtatus bar at the bottom of the display screen,
and aScaleis displayed in both the status bar and the legaruinited zoom capability is also
provided. (Section 6.6.3) provides detailed infalioraon how to interact with th&irport View
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4 DISPERSION CALCULATIONS

EDMS generates input files for use with EPA’'s AERBIQ@ispersion model, its meteorological
preprocessor, AERMET, and its terrain preprocesBRMAP. AERMOD is a steady-state
plume model that assumes a Gaussian concentrasisibdtion in both the horizontal and
vertical directions in the stable boundary layerthe convective boundary layer, dispersion is
Gaussian in the horizontal direction, with the maitdirection being modeled by a bi-Gaussian
probability density function. It is not the intewitthis user manual to describe AERMOD or any
of its associated preprocessors in detail. DetailiEmation about AERMOD is available from
user guides and additional information containedh@enEPA'’s internet site
(www.epa.gov/scram001/dispersion_prefrec.htm#aeymidte purpose of this manual is to
describe how EDMS is used to generate input fileAERMOD. The algorithms used by
EDMS to generate the AERMOD input files are destiin theEDMS Technical Manual

4.1 Inputs Required

The amount of data required to perform a disperaimalysis is significantly greater than the data
necessary for just an emissions inventory. Allhaf inputs necessary for the emissions inventory
are also necessary for dispersion modeling. Intesdisome modeling options that are optional
for just emissions inventory are required when elisipn is enabled, including:

1. Accurate operational profiles or a schedule (sesp@r 2),
2. Aircraft performance modeling (see Chapter 2),

3. Aircraft delay & sequencing modeling (see Chapjer 2
4. Hourly weather data (see Chapter 3), and

5. Placement of receptors.

An emissions inventory must first be generated teeftispersion can be performed, since the set
of emissions that are dispersed is the same apribditiced from the annual inventory.

The dispersion algorithms use the selected op@@dtirofiles or aircraft schedule to vary the
source activity based upon time. It is importatt #ccurate profiles be developed to represent
the variation of individual source activity as then affect the outcome of dispersion
significantly. Two similar parameters found in aflthe emissions source screens are the values
for YearlyandPeak Quarter Houmnctivity. The dispersion pre-processing routings thePeak
Quarter Hourvalue in the computation of an emission ratehdftearlyactivity were the only
known variable then the user would use operatiprailes to derive th&®eak Quarter Hour
value. Upon entering the value féearlyactivity and choosing the approprid@earter Hourly,
Daily, andMonthly operational profiles the program will automatigalbmpute the
correspondingPeak Quarter Houwalue. Even if théeak Quarter Houwalue is known, and
entered directly, accurate operational profileg still have to be defined and selected for each
source in the study. AERMOD itself uses hourly tiones. The use of quarter hours is only to
provide better fidelity from the aircraft sequemasedeling.

Since EDMS is a model specifically developed fag asairports and air bases, there are several
screens that relate directly to the placementrofait and other source activity and movement
on the airport. Data input includes the creatiod sypecification of runways, taxiways, buildings,
and gates. These inputs are converted into a tioleof appropriate sources for modeling
dispersion in AERMOD.
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4.1.1 Receptor Locations

The locations at which concentrations are estimatecknown as receptors. EDMS allows the
placement of receptors in the Cartesian or Polardinate system with the ability to also specify
the height of the receptors. EDMS does not perfangnchecking on the reasonableness or
accuracy of the placement of receptors; it istethe users to verify this for themselves.

As a general rule, receptors should be located evtier maximum total projected concentration
is likely to occur and where the general publitkely to have access. General guidance is given
in Volume 9 guidance (EPA, 1978b) for receptomsjti

» Places of expected maximum concentrations;

» Places where the general public has access ovetirtige periods specified by the

NAAQS; and

* Reasonableness.

Examples of reasonable receptor sites might be:

» Sidewalks to which the general public has access more-or-less continuous basis;

» On the property lines of all residences, hospitast homes, schools, playgrounds, and
the entrances and air intakes to all other builsting

» Portions of a nearby parking lot to which pedeaihave continuous access.
Examples of unreasonable receptor sites might be:

* Median strips of roadways;

* On or close to an aircraft runway or taxiway;

* Within intersections or on crosswalks at interseti
* Tunnel approaches;

* Within tollbooths; and

* Alocation far from the breathing height (1.8 mdtich the general public will not have
access.

TheReceptorglialog, found under thBispersionmenu heading, allows the user to place
individual receptors or networks of receptors foncentration estimation. Dispersion
calculations will include all receptors in theStudylist box. The EPA recommended height for
receptor placement is breathing height (approxitydté8 meters or 5.9 feet).

TheReceptor Networkiabs on thé&keceptorglialog box allow the user to define two-
dimensional grids of individual receptors over etaagular region (Cartesian) or an annular
sector (polar) of the airport or study area. Duthtoincreased computational time required for a
large number of receptors, the primary use of dnastypically been in screening dispersion
estimates.

41.2 Elevation

EDMS sources, except aircraft, and airport layauhgonents have an associated elevation field.
The elevation acts as a base to which the relegighttfor emissions is added to determine the
initial vertical location of emissions. Running ARRRP supersedes the user-supplied elevations
in the AERMOD input files with elevations from adital Elevation Model formatted file, but
does not replace the user’s elev